Fungicidal activity of 10-deacetylbacatin III against Phytophthora capsici via inhibiting lysine biosynthesis.
10-deacetyl-bacatin III (10-DAB) is a natural plant-derived taxane diterpene, whose antimicrobial activity against phytopathogens remains unknown. In this study, we demonstrated the antimicrobial effect of 10-DAB on plant-pathogenic oomycetes. Our results revealed that 10-DAB exhibited significant antimicrobial activities against test oomycetes, especially against Phytophthora capsici, with a median effective concentration (EC50) of 1.46 μg/mL, but had no effect on test fungi. Under 10-DAB treatment, mycelia of P. capsici were contorted with an increased number of top branches, and the production and germination of zoospores were inhibited and delayed, respectively. In addition, 10-DAB had favorable protective and curative activities with control efficacies of 63.90% and 74.81% at 200 μg/mL on detached pepper leaves. Furthermore, 10-DAB caused a significant decrease in soluble protein, lysine, and α, ε-diaminopimelic acid content of P. capsici, which suggested that 10-DAB inhibited the lysine biosynthesis. On the contrary, treatment with exogenous lysine effectively counteracted 10-DAB's inhibition activity on P. capsici. Moreover, relative expression of four key lysine biosynthesis-related genes of P. capsici were decreased upon 10-DAB treatment. Taken together, our findings suggest a lysine biosynthesis inhibiting-dependent antimicrobial activity of 10-DAB against P. capsici, which contributes to accelerating the application of 10-DAB for successful management of phytophthora blight disease in agricultural production.